Abstract. Pellagra is a deficiency of niacin or its amino acid precursor, tryptophan, which presents with the classic four Ds: the characteristic dermatitis, diarrhea, dementia, and eventually death if left untreated. The incidence of pellagra is quite rare presently because of increased awareness and strategies such as vitamin fortification. However, the deficiency is still present in cultures that rely on maize as their primary source of sustenance. We report a recent outbreak in a catchment area in Kasese, Malawi, of 691 cases of pellagra which were successfully treated with niacin supplementation. We present this short report to highlight the importance of educating providers of at-risk populations about this diagnosis and to consider solutions for these populations to prevent further deficiencies.
INTRODUCTION
Pellagra is a deficiency of niacin and/or tryptophan, the amino acid precursor to niacin. The signs and symptoms form the classic four Ds: dermatitis, diarrhea, dementia, and death. First described in the eighteenth century, pellagra was a deadly disease that affected both developing and developed countries. 1 With further understanding of the pathophysiology of pellagra in the twentieth century and vitamin fortification endeavors in the United States 2 and internationally, 3 this deficiency is rarely seen presently. Sporadic cases have been reported in the last few decades often relating to alcoholism, 4 ,5 tuberculosis therapy, 6 or malabsorption disorders 7 ; however, several areas of the world continue to have outbreaks of the deficiency. The populations that are at the greatest risk are those that rely on unfortified Indian corn, or maize, as their primary food source. Examples in the literature describe these outbreaks in places such as Malawi, Mozambique, and Angola 5, 8, 9 in the past; however, an outbreak of pellagra in Malawi in a non-refugee population has not been reported in the literature in over 20 years. We report an outbreak of 691 patients in the Kasese catchment area in Malawi.
REPORT OF CASES
Between July 2015 and April 2016, a total of 691 patients presented to a local Kasese catchment area clinic in Malawi with the chief complaint of a rash in sun-exposed areas. The catchment clinic serves approximately 30,000 people, primarily of the Chichewa tribe. The rash was most commonly present on the arms bilaterally, around the neck, and on the lower legs. Examples of the rash are shown in Figures 1-3 . Providers at the clinic described the sudden occurrence of the rash as an outbreak, as approximately one in 10 patients were observed as having the rash during that time. Many of the patients had been treated for eczema in the past, but clinicians had not routinely seen rashes of this severity. The majority of patients complained of diarrhea, often preceding the rash. A small group of patients was affected only by lip ulcerations and/or glossitis.
The patients had no history of concurrent rheumatologic or neurologic symptoms. Approximately 60% of the patients were female and 96% of the affected patients were over the age of 15. The majority of the patients were in extreme poverty and from remote tribal areas.
Initially, these patients were treated with a generic emulsifying skin ointment with little improvement. After seeking input with colleagues in Malawi and the United States, pellagra was finally considered as a possible diagnosis. A treatment program was started in October 2015 in which patients were empirically treated with a vitamin B complex multivitamin containing 20 mg niacin given once or twice daily for 30 days. After the treatment period, the vast majority of the patients had complete resolution of the rash and associated symptoms. The small minority of patients that did not respond in the first 30 days responded well after continued vitamin therapy. In addition to vitamin supplementation, the patients were educated on the diagnosis and methods to increase the content of niacin in their diet.
DISCUSSION
An outbreak of 691 cases of pellagra occurred in a Kasese catchment area beginning in July 2015. The clinical signs and symptoms and complete therapeutic response to treatment with niacin supplementation confirmed the diagnosis. In the patients described, their dermatitis matched the description of the characteristic skin rash in pellagra: a symmetrical erythematous rash in sun-exposed areas, most commonly the dorsal portions of hands and forearms, the feet and legs, forehead, upper neck, nose, and cheeks. 3 Associated symptoms such as diarrhea, stomatitis, and cheilosis were also present in the Malawi patients and are commonly seen in pellagra. The diagnosis was confirmed by the significant clinical improvement reported in almost all patients after weeks of niacin supplementation.
Pellagra can be either primary or secondary with primary being most commonly associated with recent outbreaks in sub-Saharan Africa. 8, 9 Primary pellagra is because of a diet that is deficient in niacin or tryptophan whereas, secondary pellagra tends to occur when adequate quantities of niacin are present, but other conditions result in interference with absorption or processing. The highest incidences of primary pellagra are in geographic locations where Indian corn or maize is the dietary staple, 10 and Malawi is one of the highest maize consuming countries in the world. The Malawian diet consists of little other alternative sources of niacin. Secondary causes are much less common and normally require parenteral rather than oral niacin supplementation, thus primary pellagra is much more likely in these cases.
One can question then, why did these patients suddenly present in 2015 and in such great numbers? Changes in diet have been a cause of outbreaks in Malawi in the past, 8 however, no particular change was reported in these patients. Seat and others described similar outbreaks of pellagra in Angola from 1999 to 2004 which suggested that the difficulty of surveying and educating the population for pellagra leaves many cases of subclinical or clinical pellagra undiagnosed and untreated. 9 Humanitarian efforts are impossible in many rural areas of Angola because of road access and safety issues, further complicating treatment and diagnostic efforts. One could speculate that this would explain the issue in the Malawi patient population described in this report, as many patients are from remote areas and the rash was not identified as pellagra until further inquiry was sought. The clinicians in the area had not seen pellagra in this sector of Malawi for many decades. At the outset, many clinicians mistook the rash for eczema and were unsuccessfully treating it with topical steroids. At the time of publication, the true cause of the outbreak is unknown and additional investigations will be needed to determine its exact cause. Additionally, clinicians will need to be educated about the typical signs and symptoms so that early recognition and intervention can occur.
For this patient population, treatment options are a primary concern at this time. Vitamin supplementation with niacin 100-300 mg daily in divided doses for children and 300-500 mg daily in divided doses for adults is an effective option that has been used in African outbreaks in the past. 8, 9 The recommended treatment is 300 mg of niacin daily for adults divided into 2-3 doses per day with 15 mg of niacin daily as maintenance dose daily after treatment. 1 This method of treatment may not be sustainable for in Malawi as vitamin supplements are expensive, especially for these extremely impoverished areas. The distribution of the supplements is also an issue as the Kasese clinic serves a very large catchment area and would require great effort in ensuring continual supplementation. Alternative methods for increasing available niacin in the patients' diet are thus important to consider. Three possible solutions have been discussed with the clinicians at the Kasese clinic: fortification, diet diversification, and maize processing with alkaline hydrolysis.
Fortification endeavors have solved the issue of pellagra globally and was even recommended by the World Health Organization to African authorities in the 1970s. 3 On further investigation of fortification in Malawi, it was found that many shopping centers in rural areas of Malawi near the affected patients do have commercially packaged maize flour that is fortified with niacin. However, most of the maize flour is processed within the household individually with whole maize that is unenriched. The expense of purchasing processed and fortified flour makes this solution difficult for many of the poorer Malawian people. For those who can afford it, it has been recommended that they consume the fortified flour to increase their daily niacin allowance.
A second solution would be to diversify the Malawian diet and educate the people on what foods to eat in addition to maize to increase the amount of niacin in their diet. Foods such as legumes, meat, eggs, fish, and milk are niacin rich and can help patients obtain the required daily allowance of niacin. 10 This solution may be problematic in the more remote areas of the catchment area, especially in the dry season from April to November, where alternative food sources are especially scarce. But for those who can afford or obtain additional food types, it is important that the population is educated on adding niacin-rich foods to their diet.
The final solution involves altering the processing of maize with alkaline hydrolysis that increases the niacin content available for absorption. Cultures in Mexico and Central America have termed this process as nixtamalization where maize flour is washed with an alkaline solution such as limewater. 12 The niacin, which is normally tightly bound to the maize, is released via alkaline hydrolysis, increasing the amount of available niacin by up to 3-fold. 13 As a result, pellagra is rarely seen in Latin America, despite maize being the primary food source. 14, 15 Additionally, limewater is extremely cheap and effective, which would be ideal for the patient population described and can be performed in the remote areas with ease. The viability of this method will depend on adequate education in the maize processing techniques. Additionally, local sources of culturally acceptable foods high in B vitamins should be sought and promoted in the population affected.
These cases highlight the need for a concerted effort to educate the local tribes to help the population and clinic providers identify signs of pellagra and recommend potential treatment options, including the consideration of dietary changes in both content and processing. These cases also serve a point to consider the need for further nutritional surveillance in any maize-consuming country, as the diagnosis of pellagra continues to go unnoticed in many areas of the world.
